INTRODUCTION
Inflammatory arthritis causes significant morbidity in the Armed Forces. The treatment and outcome of inflammatory rheumatic disease has been revolutionised with the introduction of biologic drugs as part of routine clinical practice. These drugs are being used, in combination with traditional treatments, in military patients resulting in excellent functional outcomes and increased employability and deployability in rheumatic conditions that previously had a poor or moderate prognosis.
The first generation anti-Tumour Necrosis Factor (TNF) drugs were introduced into clinical practice at the beginning of the last decade. These changed the lives of patients with severe inflammatory rheumatic disease, which often resulted in severe chronic disease, structural damage and functional and vocational impairment. Rheumatologists were previously managing these conditions with nontargeted, non-specific disease modifying antirheumatic drugs with a variable outcome. 1 Initially licensed for the use in rheumatoid arthritis (RA) it was soon recognised that the anti-TNF drugs were even more effective in seronegative spondyloarthritides such as ankylosing spondylitis (AS), psoriatic arthritis (PsA) and inflammatory bowel disease-related arthritis. Inflammatory arthritides, particularly the seronegative spondyloarthritides (SpA) as a whole, are common in the Armed Forces where the population is young and predominantly male, both of which are classical features of these conditions. However, there was initial concern regarding the safety of these drugs, given that they are given long term and interfere with the innate immune system. In this article we review the efficacy and safety of anti-TNF drugs, in particular relation to the Armed Forces patient population and give our evidence-based recommendations on medical employment and deployment standards.
INFLAMMATORY ARTHRITIS IN THE ARMED SERVICES
The Armed Services have many patients with inflammatory rheumatological conditions with approximately 150-200 new cases being diagnosed each year and the predominant inflammatory conditions are the SpAs. The prevalence of SpA as a group in the general population is 1%, so it is estimated that there are over 1500 patients with SpA currently serving in the Armed Services. With the services population demographics being biased towards the young and male it is likely that the number is greater, and exact data are currently being collated.Prior to the introduction of anti-TNF therapy patients have been medically downgraded depending on the degree of functional disability or medical complications of these conditions, but generally treatment had no, or limited, direct affect on the medical category.
The Armed Forces and Defence Medical Rehabilitation Centre (DMRC) Headley Court has a long tradition of treating inflammatory arthritis and
Educational points
▸ Anti-TNF drugs are highly effective and very safe in the treatment of inflammatory arthritis ▸ Anti-TNF drugs are particularly safe in young spondyloarthritis patients with minimal co-morbidity and polypharmacy, as is often the case with Armed Services patients. ▸ With appropriate specialist review Armed Services personnel on anti-TNF may still be deployed in restricted roles with appropriate limitations has been at the forefront of exercise-based therapy for these patients. The ASPIRE (Ankylosing Sponydylitis Inpatient Rehabilitation and Education) programme is offered to patients with axial-SpA and AS. Despite group exercise rehabilitation being widely recognised and supported by Cochrane database evidence [2] [3] [4] as essential in the treatment axial-SpA and AS, DMRC Headley court is one of only two facilities that offers this programme in the UK, the Royal National Hospital for Rheumatic Diseases in Bath being the other. Traditionally, in-patient rehabilitation has been combined with medication in the treatment of axial disease. The rehabilitation targets range of movement and function with a consequent positive effect on vocational outcome, well-being and quality of life. The traditional drug treatments for axial symptom control have been nonsteroidal anti-inflammatories (NSAIDS) [5] [6] [7] but these are inadequate in 50% of the patient population and have no convincing disease modifying effect. Service and Ministry of Defence (MOD) Rheumatologists are now managing these patients with the combination of anti-TNF drugs and in-patient rehabilitation, which again is a unique position nationally. DMRC outcome data confirms the impression that these patients are getting excellent symptomatic and functional outcomes. 8 
BIOLOGIC DRUGS FOR INFLAMMATORY ARTHRITIS IN THE ARMED SERVICES
Since the introduction of biologic drugs in the NHS in the last decade anti-TNF therapies have been used in Armed Forces personnel with inflammatory rheumatic conditions. Initially this was for RA with the National Institute for health and Clinical Excellence (NICE) approval of first generation anti-TNF therapies in 2002, but their use has escalated rapidly with the subsequent NICE approval of anti-TNF therapies in psoriatic arthritis in 2006 and AS in 2008.In PsA and AS, the two commonest forms of SpA in the services, there have been multiple controlled trials, [9] [10] [11] [12] [13] [14] [15] [16] proving their efficacy and demonstrating a dramatic effect on symptoms -often resulting in the patient becoming asymptomatic and fully functional, but requiring regular treatment.
These drugs were first used in military patients in 2006 at DMRC, Queen Alexandra Hospital Portsmouth and occasionally in other civilian rheumatology practices. Data from DMRC confirms excellent results in the 64 patients who have been on the drugs. 8 Initially due to early concerns regarding the potential side effects [17] [18] [19] of the drugs these patients have been graded P7 MND (Medically Non-Deployed) or its equivalent. A overview of the efficacy and safety of anti-TNF in the military cohort is described here with a more detailed review of current evidence on anti-TNF side effects.
Efficacy
Since January 2006, 64 military patients have been started on anti-TNF for AS (35) , PsA(18), RA (10) and a single other patient. The mean age of these patients is 37 years indicating a cohort of patients with significant military experience and training, but still with time left to serve. Of these 64 patients only four (6.25%) have been medically discharged due to their inflammatory arthritis. The remaining 60 patients are able to complete significant military roles with minor functional restrictions.
The military AS cohort, the largest of the inflammatory arthritis groups and recognised to generally have the best, most consistent response to anti-TNF therapy, have had an excellent response and outcome. 8 The mean baseline disease activity measure, the Bath Ankylosing Spondylitis Activity Index (BASDAI), which is measured on a 0-10 score, for this group was 6.93 (range 4.08-9.6) indicating severe disease activity ( Figure 1 ). The response to anti-TNF has been excellent with a mean post anti-TNF BASDAI of 2.11 (range: 0.3-5.83) indicating low levels of disease with a mean absolute improvement of 4.96 (range: 1.26-9.33) and a mean percentage improvement of 70% (range: 15-98). All of these patients met NICE and British Society for Rheumatology (BSR) guidelines for anti-TNF eligibility and 94% meeting NICE/BSR guidelines for response to treatment. Defence rheumatologists have the ability and experience to diagnose these patients early 20 21 and where appropriate treat early in the disease process 22 which along with young age is a predictor of good response to anti-TNF treatment. 23 In the PsA group of 18 patients, the cohort had severe disease with a pre anti-TNF mean tender joint count (TJC) and swollen joint count (SJC) 14.6 (range: 2-41) and 11.1 (range: 2-24) respectively. Again the response to treatment with anti-TNF has been excellent with post anti-TNF mean TJC 2.8 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) , mean change in TJC 13.2 (1-41) and mean SJC 1.85 (0-17) with a mean change of 9.9 (0-24). All met NICE/BSR eligibility criteria for starting anti-TNF and 94% met the NICE/BSR response criteria.
Due to the demographic of the military population the RA anti-TNF cohort is the smallest of the inflammatory arthritis subgroups. The 10 patients (mean age: 39.5 years (26-48)) have a mean pre-anti-TNF Disease activity score (DAS28) 5.71 (5.29-6.41), with a post-anti-TNF DAS28 of 2.50 (1.2-3.77) with a DAS28 of <2.6 indicating clinical remission. The absolute change in DAS28 was 3.15 (1.2-3.3) with a change of >1.2 indicating a good EULAR (European League Against Rheumatism) response.
Overall in the military treated anti-TNF patients there has been an excellent response with minimal side effects, which are better than those reported in key randomised controlled trials in these conditions. 12 24 This is likely to be because of the younger age group and the reduced co-morbidities and polypharmacy in the military compared to civilian populations. Importantly, in our cohort the improved disease activities are associated with improved functional and occupational outcomes.
SAFETY
So far in five years of prescribing in 64 patients there have only been two significant adverse events. One was a rash associated with starting adalimumab that required cessation of the drug and the other was a transient otherwise unexplained rise in liver enzymes which settled with temporarily withholding the drug with no recurrence on restarting.
DEPLOYMENT
Three 'test' cases of servicemen undergoing treatment with anti-TNF have already been deployed to main operating bases in Afghanistan without incident. Two continued with anti-TNF treatment and one had a 'drug holiday' during the deployment, recommencing treatment on return without detriment. In each case the disease has been extremely well controlled with the anti-TNF drugs resulting in minimal symptoms and excellent function. The rheumatology cadre, in conjunction with the Defence Consultant Adviser (DCA) in Communicable Diseases, have now completed an evidence-based review and agree that there is now sufficient evidence to recommend a Joint Medical Employment Standard ( JMES) for these patients that allows deployment with some limitations.
SAFETY OF BIOLOGIC DRUGS
Increasing and widespread use of biologic drugs, in particular anti-TNF therapies, has improved the knowledge and understanding of their efficacy and in particular safety, through many national and international registries, in particular the British Society for Rheumatology Biologics Register (BSRBR) which is the largest and has data on over 19 000 patients. The general consensus is that the initial concerns over potential risks of the drugs, in particular infection, are much less than originally thought. 25 
Summary of Literature Review of anti-TNF Safety and Prescribing
The BSRBR 25 is a British registry started in 2001 compiling over 19 000 patients in the UK with RA treated with any of the three first generation anti-TNF therapies infliximab, etanercept or adalimumab. An observational study from the registry found no significant difference in serious infections between anti-TNF group (53.2 per 1000) and control group (disease modifying anti-rheumatic drugs (DMARDs) treated patients). 25 However further analysis did indicate an increased risk of skin and soft tissue infections with an incidence rate ratio (IRR) of 4.2. Sub-analysis also revealed a possible risk in early stages of treatment. 26 A similar Spanish Biologics registry 27 compared 2868 patient years for anti-TNF v 2433 patient years for controls and found only a small increase in relative risk (1.6) for serious infection. A small German registry 28 of 858 anti-TNF patients were compared to DMARD-treated controls and found an increase in relative risk of serious infection of 2.2. All data demonstrated a noticeably lower relative risk of infection in this population than was expect at the outset. The largest, the British database, overall shows no increase in infection and our clinical data over six years supports these finding.
A limitation of using such registries for evidence in military populations is that they are compiled from RA patient data, whereas anti-TNF drugs are predominantly used in the British military for SpA. That said, the safety of the drug in military patients may be better, as the patients are younger 26 and otherwise healthy with less poly-pharmacy and fewer co-morbidities compared to RA database patients. Furthermore there is evidence from the national registries that the infection risks for RA (RR: 4.1) are notably higher than in SpA (PsA: 2.1, AS: 1.2). 29 Although these databases have the best evidence available on infection risk in anti-TNF treated patients another limitation is the comparator control groups being DMARD-treated patients rather then 'true' healthy controls. The risk therefore is a relative risk rather than absolute. That said, there are many studies indicating that there is no increased risk of infection with low dose methotrexate (the commonest used DMARD) in rheumatoid treated patients, [30] [31] [32] [33] [34] [35] [36] [37] justifying this group as a control group.
CURRENT INFECTION RISKS IN AFGHANISTAN
The risk of acquiring a communicable disease is determined by a variety of different factors, relating both to the disease and the host. Most infections classed as 'Tropical Diseases' are in fact found more commonly in exotic climates because of social and environmental factors rather than geographical locations. For example many infections are related to poor housing and overcrowding, contaminated water supplies and inadequate sanitation, and lack of access to basic medical supplies. However there are some that are associated with climate, including many of the vector-borne diseases that are dependent on complex host-parasite interactions.
It is important to consider these first principles when trying to determine the risk of exposure to infectious diseases for individuals who are immunosuppressed, such as those taking anti-TNF. The risk assessment should take account not only of geographical location, but more detailed evaluation of exposure risks (Table 1) .
Current operational deployments vary enormously, and it is therefore important to try to accurately determine the risk of exposure to infection for each individual case. Such servicemen are often highly trained and valued professionals, and making best use of their skills is appropriate both for the individuals and the military organisation. For example, the risk of an individual from infectious diseases on being posted to a major base in Afghanistan is likely to be no greater than that in the UK since the incidence of infectious disease in the local population will be similar to that at home, as will the living conditions. Indeed any soldier in a major base area will have ready access to primary and tertiary medical care at his location and hence early diagnosis and management. In contrast, the risk to the same individual posted to the same geographical region but in a forward role would be quite different, where the factors for disease transmission described above are likely to be present. Data for rates of infectious diseases in geographical locations need to be interpreted with insight and caution. For a deployed Military Force there is generally significant medical selection and preparation. This ranges from initial selection procedures, monitoring of basic health and fitness by occupational medical support, public health immunisations for diseases associated with military service, immunisations for diseases related to overseas travel and occupational risk, and core military training with respect to field hygiene and personal welfare. In addition a formed military unit will also have Force Health Protection measures in place, including food and water security, vector control measures, and environmental health specialist support. In contrast, local populations overseas may have none of the health and environmental infrastructure, and the rates of disease may be markedly different. In Afghanistan in 2011 the rates of illness in major bases are broadly comparable to those in Western cities, whilst rates of some diseases such as gastrointestinal disease and skin disease are more common in forward locations. 38 This contrasts with the experiences of occupying Soviet Forces in the 1980s, which had little food and water security, no environmental health support and were broadly dependent on the local economy. Throughout that campaign over 60% of the Force were hospitalised at some time, and there were large outbreaks of Sandfly Fever, Hepatitis A and malaria. 39 These diseases remain endemic in the region, but effective control measures mean that they account for only a small number of cases each year in NATO personnel. 40 Tuberculosis is an infection of particular concern for individuals who are immunosuppressed when taking anti-TNF. However the increased risk is mainly associated with reactivation of old infection, 17 18 as is seen in other immunosuppressive conditions.Tuberculosis is very uncommon in service personnel and all service personnel prescribed anti-TNF are thoroughly screened for active and latent tuberculosis with chest x-ray (CXR) and quantiferon gold (interferon γ release assay).There is a higher risk of tuberculosis associated with some anti-TNF agents (Infliximab & adalimumab) than others (etanercept). 17 18 41 42 However it should be stressed that these studies include a markedly different population than those in the British Armed Forces and therefore the risk is considered to be much lower.
Deployed Armed Services personnel may be in working contact with Afghan locals or contractors from the Indian subcontinent where tuberculosis rates are higher. However new acquisition of tuberculosis requires intimate close contact over a prolonged period with another individual who is shedding large numbers of bacteria by the respiratory route ('smear-positive open tuberculosis'). Even then, the disease is difficult to acquirethe rate of disease transmission to susceptible household contacts over extended exposure periods is of the order 10% from cases who are demonstrated to be 'highly infectious'. 43 Contact tracing following identification of a case is generally only confined to household extended contacts, and rarely extended beyond this group because the rates of transmission are so low. 44 In the operational context, this means that an individual living and working in a major base is unlikely to be exposed to tuberculosis any more than in his home environment. Coalition personnel are actively examined for this disease, and report sick when symptomatic. Locally employed civilian personnel will not be working while ill with clinical tuberculosis and any who are infected but without symptoms will not be infectious to others. There are also civilian contractors employed who originate from countries with high rates of tuberculosis, but they too will be not be working while symptomatic and infectious to others. There is extensive evidence collected from around the world to indicate that acquisition of tuberculosis in the occupational setting is extremely uncommon, and that casual exposure to individuals with active tuberculosis carries a very low risk of disease acquisition. 44 Therefore the risk of reactivation of latent tuberculosis in military personnel is low and the risk of new acquisition of tuberculosis in deployed personnel on anti-TNF therapy is also likely to be low. As in NHS care, military patients are given a choice of treatments. However, due to differences in tuberculosis data with the different anti-TNF drugs, as mentioned above, unless there is a clinical indication for other agent's, etanercept is recommended to be used as the first line anti-TNF in service personnel due to its lower risk of tuberculosis infection and its shorter half-life.
MANAGEMENT OF ANTI-TNF PATIENTS AND JOINT MEDICAL EMPLOYMENT STANDARDS RECOMMENDATIONS
All military personnel are given a JMES, which indicates their ability to perform their designated military role and other general military tasks. Of particular relevance are the deployability recommendations, which determine an individual's ability and suitability from a medical perspective to perform their job in an operational theatre. Previously patients with inflammatory arthritides treated with anti-TNF therapy were automatically considered to be medically non-deployable. However the Directorate of Defence Rehabilitation has reviewed current literature on the safety of anti-TNF drugs, as summarised above, and has liaised closely with DCA in Communicable Diseases on conditions and infection risks in Afghanistan and has made JMES recommendations for these patients (Box 1).
RHEUMATOLOGICAL MANAGEMENT OF PATIENTS ON ANTI-TNF THERAPY TO REDUCE RISK OF FUTURE INFECTION
The Defence rheumatology management of all military patients on anti-TNF drugs is based on an evidence base review of safety of anti-TNF drugs completed by the British Society for Rheumatology 45 with an aim of minimising risk in these patients.It is standard practice for military and MOD Rheumatologists to fully screen all patients prior to starting therapy. Standard definitions of levels of evidence (I -IV) and grade of recommendations were used (A-D). 46 This includes screening for previous TB exposure (Level of evidence: IIb, Grade of recommendation B) 45 to include history of TB exposure, CXR and quantiferon gold test. Patients are also screened for HIV (III, B) 45 and hepatitis (IV, B) 45 risk and if the patients are high risk then serum samples are tested to exclude the diseases. Immunisation records are checked and all essential vaccinations are recommended prior to the commencement of anti-TNF if not currently in date. Future live attenuated vaccines such as yellow fever require cessation of anti-TNF for 3 months before and 1 month after vaccination (recommendations of Arthritis Research UK). If previous chicken pox is in any doubt then immunity is checked and vaccination is recommended if necessary (IV, C). 45 Anti-TNF therapy does not effect malaria prophylaxis recommendations. 47 Finally patients are educated regarding food hygiene (III, B) 45 and three monthly blood monitoring is instigated as recommended by the BSR.
MEDICAL MANAGEMENT OF PATIENTS ON ANTI-TNF WHO HAVE INFECTION
Even though the overall increased risk of infection has been demonstrated to be less than initially thought, patients on anti-TNF can obviously still develop infections. In the event of infections other than mild viral illness, anti-TNF should be stopped and the infection should be treated. The anti-TNF can be restarted once infection has clinically resolved (III, B) . 45 In the event of a varicella infection the anti-TNF drug should be stopped and VZIG (Varicella Zoster immunoglobulin) given (IIb, B). 45 In the event of major trauma or any other medical event that increases the risk of infection the anti-TNF should be stopped immediately and the patient treated as clinically appropriate. In the cases of elective operations treatment should ideally be stopped three to five half lives before the operation with the half lives of etanercept, infliximab, adalimumab being 70 h, 8-9.5 days, and 12-14 days respectively.
PROVISION OF TREATMENT FOR INFLAMMATORY ARTHRITIS WITHIN THE ARMED SERVICES
The rheumatology and rehabilitation cadre have a 'hub and spoke' service for the management of inflammatory (Figures 2 and 3 ), access to all standard medical treatments and importantly access to one of only two inpatient rehabilitation courses for SpA in the UK. Subsequently, if the patients are well controlled and stable on treatment they may be followed up in one of the regional Defence Rheumatology Clinics (DRCs) if more geographically convenient. These DRCs include Guy's Hospital London, Catterick Garrison and Edinburgh Medical Reception Station (MRS). All military patients with suspected or confirmed inflammatory arthritis should be managed within the Defence Rheumatology services, as outlined above, rather than the NHS. The Defence Rheumatology cadre provides a comprehensive healthcare system and allows continuity of care despite change of location with posting and informed vocational and employability and deployability advice with regards to the inflammatory conditions and treatments. There is always a DMRC consultant available via the DMRC switchboard (01372 378271) to advise on any aspect of the management of patients with inflammatory arthritis.
CONCLUSION
Biologic therapy is a huge step forward in the management of inflammatory arthritis and anti-TNF therapy for the treatment of the spondyloarthropathies and their associated excellent outcomes are of particular relevance to the Armed Services. Patients diagnosed with inflammatory arthritis are now, more than ever, eminently treatable, and in the Armed Services young and often otherwise fit patients treated with traditional or new biologic treatments, frequently achieve excellent outcomes with full function. The latest evidence from years of data on thousands of patients on anti-TNF suggests that risks are less that initially thought. With the recommendations detailed in this paper Armed Service personnel can often continue a fully functional career including appropriate deployments. 
